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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the damage due 
to positive ions by forming a thin film while generating 
a loop magnetic field in the plane parallel to a thin 
film formation plane. 

SOLUTION: A reaction chamber 900 is evacuated with a 
vacuum pump 906. A substrate 901 is arranged in a 
manner to be opposed to a target 902. A reflected 
magnetic field generator 912 is disposed in the 
direction on the rear side of the substrate 901. A thin 
film is produced while generating a closed loop magnetic 
field in the same direction as the magnetic field 
generated by the ions proceeding to the thin film 
fomriation plane of the substrate 901 by the reflected 
magnetic field generator 912 in the plane nearly 
parallel to the thin film formation plane. At this time, 
the north poles and south poles of permanent magnets 
are altemately fixed into a loop-like state on the 
nearly identical plane in the reflected magnetic field 
generator. By this method, sputtering yield in the 
course of initial sputtering film formation is reduced, 
and damage can be decreased. 
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mzLx. m^e 0 2^mrtm\:^^nrz)i'-ym^6 

0 3^%i$U^;ii:^^T-^^c. :i£^l3-f;i/OJl'&^^. 

m^o^^^-^^^mzmit^it^z.tt^x^^Tz^izm 

'5lcL.Tfe^;ei^ M^:t>CD^;<-i^^&m^'^^tzist> 
\Z\t. 0 4(Dy^7.t'^'i±7.^mA.^ZtXti 

mxt^o mizit^vxi^t^i^^t^. zj^ ]i6 0 lop^m 
p^mi^t^§mmmzmn.i^-)i]^^mnrzijt^j:^\ 
n-^ jmcom^^mvrzm^it. m^ji-fizm^ 
^otm^Lt^x^u\^^rzib\z. t^<th-+6^x$>^. 
[0 0 5 5] ^tz. \^^^^x(D^<D\mmm. %m^^ 
^^^-^Tv^fcTi^^ myiz^TJ^viz^'b? 0 o\zz2-^ 

;U701a. 701b. 7 0 2a. 702b. 703 
a. 7 0 3 b. ^man. Zi-r;U7 0 1a. 70 Ib^ 
^mmMAl 0 4lzm^^L. a-<;ix7 0 2 a. 7 0 2 b 
^3^SS€aiB 7 0 5 tcigj^b. n<;i/7 0 3 a. 7 03 

b ^^mmmc i o e {zmm.'t^o ^m.nMA--c i o 
4-7 0 6ti. ^n^n^mznt^mt^^MMizu-ox 
^i^o ^ri^n<D^mm^Tm.i 2 0" \zt^r>x\^^^. 
^n\zx-ox. m):^^ritz)v-':fm^tim±t^o 

[0 0 5 6] mu^m.'DXKMm^t\^x(Dm^:.ibrifz 
)v-rm^^^±^ii:^&.t^\z. (a) . us 

(B) \Z7r.r^':)U:f5mh^^. ::oiatiA-f :t>coy 
;^->?^{g:«$i^^ll^^UTV^^. SB (A) 11. S 
0 1 OiSEMJ^^MffliJ 8 0 2(DK1:^m\\Z. KMUn^ 

^^'^^^^o^zi.tzhcDCDmmmx&y) . t«^8o 
3 t±,mMB 0 4 t\t^w^<Dmmm^ o bxmm.-^n. 
TS@8 0 3iiaatmi^.8 o ecoT^^^x^iyicit^^n. 

±m® 8 0 4m£St8 0 7 ^ilL.T*Ml^nTl.^^o ig 
8ftttJ^.8 0 6t7)ma^Sft:^ii--&v^K SK 8 0 7 OSBi 

mu^mm-t^. ^^(DmnMs o h<Diifi^\z\t^ 
^(D^\^\zmMt^tit^ti^fzmz. mmm^ o b(D^t:> 
K^\z\t. mmm^t^ri^\^t\z^^-^Jtmts':^\^\z. s 
i^m.^t.\.x(om\:^^t\fz)v-'fmmm±t^. 

[0 0 5 7] S«8 0 1 \Z\p\t^'::>X<^. ^'i^>t^'0 
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[0 0 5 8] El 8 (B) \Z\t. SffiS 1 KD^mmfSim 

ms 1 2(DKtim\z. Kmrn^^^^-^it^^oizLTz 

Tsatoy^xv^ims 1 5;d^*%*$n^o ymms i 
s^tmwtmms i eoyyTsMizmm^n. ±mms i 

4tiffiJa8 1 7 ^ilLTJtife^nTVi^o SStmj^. 8 1 

^-(:t>mm^mm'r^o mmimT$>^rzibiz. jeo 

-(^>\t. Tm@8 1 3:6^e)±«®8 1 4^f^75^oT5^ 

8 1 A^mt^-DT^m-t^iE^ :t>\Z^':>X^^'r^R 20 
[0 0 5 9] iSSST'^X-^S^ms 1 SI'JzoTSSn^H 

8 1 4(hTmiS8 0 3. 8 1 3cDummm&i^^m\^^ 

»X$>^. SUS 3 0 4^SUS 3 1 6;^j:<h'^. T)U^ 
M.^T )l^:zO l^^^U^-^^&^o iE^-t>lzML 30 

T\t. itatmi®8 1 d coy y 7.-7^ i-7.^miEk'^itn\t 
[0 0 6 0] m9\t^^m^m^^rzm'^cD. dc-^^:^^ 

^\Z'. S«9 0 1. ^-^T'v h 9 0 27;>^*a<^J:'5tCi2M 
^nXV^^o SffigOUi. 7^!yi>-\'-9 0 3 iCcfc^ 
T. Ah:;U^-9 0 4{CJ¥L':?tt^>nT@^:^nTUi'5o 

s^&9 0 1 cDTffi9tci3;. mmumm<D\i-^ 9 o 5;;?^& 

0. :7''^;/>^^-9 0 3 HC:c7)t-5'9 0 5c;0*tl^^o 
S/S^9 0 0ti. 7./'^y^:^7.9 1 S^^mX-^n. M?E 40 
4^>:/9 0 6 <t:»Jiai#9 0 7 {lJ;oT. HffMc^S::^ tcSO 

[0 0 6 1 ] ^-tfy h 9 0 2\Z\tmi^mm9 0 80-7 

<^7.imzim^n. ^-^^yh9 o 2(Dmmiz{t. v 

0 9 i^'-y^:^ 1- 9 0 2 ^^n-f^tz^cD^^mmm 9 
1 0 t'^m»^nr\^^^o ^-yy h 9 0 2\t. 

9 0 0 tlt-i yi^^L^-i^ 9 1 1 (Cj:-c>T«^MH$6^ 

[0 0 6 2] fc-^ 9 0 st^Ttcti. }x§im^^±mm 50 
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9 1 2f)mmi'r$>^o i^^-try h 9 0 2\t. X/'^y^ 
:^7.9 1 3:^^m^X^tlX. :z./^y^mtl\Ztji^t. MM 
m®9 0 8 {C^oTA(^lll£:O^EPJia$n. -^^^t-yhi/ 
;^7"A9 0 9 tCJ:^T. X h >^^tcgfl DjAis?) ^ 

rifzIE4:t>lZ^K). ^-try h 9 0 2{t7.Ayi^'J> 
^•^n^o T.ny^'^tlX. ^-tfy h 9 0 2-^^^mU 

ihvfz^-yy hun(DM^^^\t. S1S9 0 1 comm 
izmLrmm-t^. 

[0 0 6 3] S1fi9 0 I ±X<DjS.m(Di^-^^ t^fzisb 

\z. m^9o i^g[H]^. x-<>^. mm\Bl^t^^(D^ 

y h '>7.5^A 9 0 9 a:>m^x\t.m i;3z^i*$n-r i::. 
9 0 1 \z\^ii}^^Tm/vx<^c 't<Dt^mu9 0 1 ic:^ 
^-z^^mfTr^t^o)^-z^(7:>Mmyj\^\zm^^^^Lrj: 

mm^^mti!iLrziE-^:t>^mU9 0 ItlMUStVi^J:^ 

w^±mm9 1 2\z^-DTm^^^ri^^. xd->?3 

>®®t3EBi;iAi5SnTViT, SS9 0 n::fp]:0^-3T< 

z^(D\BiW:^i^\zmw^^±'^'itf3i'^^i^m/u'c< 
[0 0 6 4] j^mm^^±mm9 i 2^^i\m^^m\^^ 

7it^i^<k'DU. mmM0)mm^^mm^^±mm9 1 2 

;^)^S)^lU^t-r$' 9 0 5 Izmf^Ctii^^mx^^o 
[0 0 6 5] xny^\Z^^^mm!&m:^^y^-i^^§: 

:xi:^-ji=¥-xmmzmmi^r<^^^(D^-yy h^^^ 

X/'^y^lZj:'DXmzSli!iLrzmj-^'?-\ZJ:'DTh^:<'- 

\zxmmr^rz&\z\t. ±m^^\^±^ii:^rz^\z. m 

[0 0 6^6] 7.ny^ U > ^1S7.<D^ :t>\Z^^^ 
y h<D7./^y^\Ztit^t^mi^<0ti.X. 7./^y^i^ 

cDx;t^;i.^-TA 1 <D^-yy hizmm-^-^TzW^z. 
1. 2 4m(DAim^^mzs&'rm^^:^/^y^^m 

1. 24atoins/ion ft^hCDX&^o %tl^ 
\Z. T;Uzi'>-r:t>* 6 0 0 e VC7:)X:^;l/4^-TS i CO 

^-Vy v\zmm'^^fzm'^\zvx. 7.ny^^m\to. 

53a toms/i o n Lf^^o 

[0 0 6 7] T^nyi^^nom-^^Z. ^-tfy VlZ^liU 
^t^. RCm:^ 1 OW/cm' ^SAbfc«^Tfe, 

'j-Ym&-tf^soo\\ ti'j-]^m.m.t^o. 02a/c 

OS'&ch. ;^?y- HSEE;i?M 0 0 V. ;^7V-H€at 
:!0^O. 0 2 5 A/cm' CD^^THt. ft^^j^T.;^ ^ W 
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[0 0 6 8] Lt^Vf^t^^. tiV-]^mMi)^:k^\^^yji)^ 

mnt^\^^mm. mi^mziti o o^s o oAom-^izm. lo 

"f^omm^. tm\zmmmmf^m^n':^m^\t. 
<z)i 0 0-5 0 oAmmt. *y- K^(^SAm:^-^o 

v-}'mm^±i'f^^v\zL. Tmz^^mi'i&'^cDm 
't^m^\zm9j}x$>^o 20 

[0 0 7 0] 

;±^iX25^>r 9 0 6 IZ^^m^o «^4^>7^9 0 6 

^mx^. mmj£t)tLx. lo- ^ psiSiT^xcom 

7!i^{z^{.x<Dmm.mm(D±^t^i7 :tr^>yts.ii\t^ 

±\zj:.^^m(D^±m^w0^<u^rci^. ^-^^^^^yf^ 
>'f-$>^\^^\t^^^-7?sj^^:^^>->^uammx^^. 
[0 0 7 1]' 7./^yi^i^7.9 1 3tmm^9 0 0 \zmm 

X\ #*$tC7./^y^'J>^'fflCD:^^X^S^UT£)^o A 
/t^y^:^'X9 1 3 iiUT^l. .yjl/3'>. ^ 'jy h 4^ 

>ij7si)m\^^ibn^o ^^i&mxhy)v:d>:^7.^m^> 

[0 0 7 2] Sir^^9 0 0 C7)±:^tc-r >v^U-i5? 9 1 
llZ^^X. ^-^^y h 9 0 2\tKJt-m9 0 0 tmm.&^ 

\z6im^n. 7;)^-3jgit>^9 0 o[^cox?ss^¥x Lfctu 
^vizmm-^nx^^^o ^-fy h 9 0 2 (Dmm\z\t. so 
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A-xAS 0 9/5>WMt'Tfe^o Vt^L. ^-yyh9 0 
2:^mitmm(0m^\t. -^if^-^hayT./^y^trffoZ 
tt)^X^t^\^^o 1^-^'y h 9 0 2:^^. T)l^^^A^. 

X/^yi^^n^Ct:^^X^^o 

[0 0 7 3] 1^-^^y h 9 0 2\tmmmm9 0 so-^^ 
i'T.mizmm'^nx^^^rcisb. :^v-]^ (mm) 

«n^o 7./^i^y^:)iX9 1 3^U:t>it^nx. ^(D 
'iE-<:tyt^9-fy h 9 0 2\zm^\.X?sny ^t'^nio 

n^o ^-'fyh9 0 2\t. i^^\^^tiv-]^nMtmn 
^tz^\z. i}m-^n^(ox\ "tri^nsm-t^Tz^oT^m 
mm 9 ioi)^&^o }^^mm9 1 oi^m'^itTKi^izj:^ 

m\zn&ir^m^\t. t<D^^m7k(D^(Dm^»f^^ibm 

^-^^^y h>-X'xA9 0 9<Dm^^m<t^i^t^\^^^o 
\z. y>()l^-\zJ:'DX^M7i<.^(D/'^-y^^ i7)W^E^ 

^.^Lxm^^t^<x\tt^^u\^^o 
[0 0 7 4] ^-¥yV9 0 2o:>^n^^^n\zmmxh 

0, ^-fyh 9 0 2(Dl^mzm\:^^fzrt. 

ntz.m^m'&^^mt'^^xx.^^ . se-pr. ^-^y 

9 0 2^^fi4^ii^cai;0^if:^gTS*9. *^BJAc^^i^ 
tCcfc^i. l^J^r^ltce U h;i/l^±c^7Ki^3 0r:i^>lTT 
fe^/^ai7Kl3j;oT^-y**;/ h 9 0 2 ^/^^T^^Jf T 

[0 0 7 5] h 9 0 2 g#:^ilJg?&a3aj*7ili 

muEo:>mBMm<D^^^^^u\z^y) ny^>^' 

yi/-h=&{^MLT. ^-^rv h9 0 2^A*^;;=^->i7'r 
10 0 7 6] S^g9 0 in. 'y'yy^-9 0 StCcto 

T. ^;i^y-9 0 4(c^f u-Qtt'5»n^::^i^{Cc}:oTS^ 
^n-i). Sffi9 0 1 ^@^-r-5):*ftfev^< ^xh$>^ 

[0 0 7 7] S1g9 0 1 (DTm\Zfyy^'—9 0 3^n 
m.-r^mx)::-^ 9 0 bt^Um-^tiXU^b. h:-^9 0 

b:-^9 0 b(DTm\Z. KM^If^^^M 9 1 2 7:»^&^ 

zo:>Kmm^%^mm9 1 2(D^\z^!Kma^m 

Vi^S'&li. t:-:^' 9 0 5 cDffiS>t^t'J:-:>T^7l<:Ams 

[0 0 7 8] ^T^c. t:-:^9 0 SO^f^Wi^lcatt^^ 
•^(7)«m^Slt?K#%^gH9 1 2T% 
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9 0 B^Mf^v. mmtKMm^^±mm9 i 2(Dm\z 
{t. mmm^mLfzo mm&tLrit. ^commT-mu 

[0 0 7 9] E 9 \tR^mw9i±mm 9 1 2 coifM^a 
Lxi^^o Sffi9 0 i7;f^e>si^a#%:^ge9 1 2^^ 
rzt^cDw^mmtLxit. m4:^^zj^ms\z7]k'r^vu 
^^Km^^mi^fzhco^mmLrz. :^mmmx\:i.. mm 

[0 0 8 0] 7i:fe. g|5fi. Sgff'tT^^'-yty h7ii^^>S 20 

Mm^m±mm9 1 2^M.tzt^(DW-mmx&r:>T. m 

5 C07lc^ffi5 5 0 1 ^^mzm^i^-Jl \^ 5 0 2 atm 

^^z-ji-Ks 0 2bT^^nfcfi®5 0 3 ^, a^->- 

Jl/ F 5 0 2 b tffi^i^-;!/ H 5 0 2 c TS^Stlfc^^ 5 
0 4lcEBLT^^c gHg(D{±:^^l/ir>^7-5 0 0;6^ 

e^-rm^ss 0 1 ^p^fzfz^izi^m^^sm. -^m-^^n 
mtu^j:o\z?^m-^tir\^^^. zn\t:$^mmmx\t. 

^mmtLT\^^^tz&x$>^o ^^^y\z^:b^*:^-v^ 
^wmti.rzWi^\t. nmtsm\-tmzf^^^ so 
[0 0 8 1 ] t^tmfim\t. mbx^B\o:>^(D'Mni5 
\^t\tn\:^Rmt\:)5^\z\^i)'^'ox^^s o so^^izt^ 

^^m^ti^*Bmt^m'b\t. smco5 uE0^±m'3;vv 

h&S^, 8A1, 14Ni. 2 SCO, SCuT^^ifO 
^^t^bX^^Al n i c oB'PQ, 7 C. 0. 3C 
r, 6W. 0. 3Unt^E<Dl^l6^f)^^X^^^y^7.'r 

m^^m-^^t. o/9-ic, iMnuajsa^-^^ibx^^ 
mmm'p. o. 9c, 35c o. s-ecr, 4v^ue 40 

CDfi^^i)^i^X^^KSm'P. Coo . 7 6 Fe2 . 25 
O. TiifCDOP^S^. BaFe, 2 O, 8 t^cJ: <i: co F e 
rroxdure 2UE^m\^^^ tS,\^^o 

[0 0 8 2] ^mmmx\t. ^±m:=i/'^)i^hm^tLx 

SmCo, V^^t$^1tx^nA'^7lc^\ffiS5 0 1 (hLT^ 

^^fzo m^^0 3i,z\t. eeo^f^nA^&isML. fi^ 

5 0 4ICti. 1 4{iiC7)it'7ZIA*^SeSt':^Co S^^v—JU 
H 5 0 2 a, 5 0 2 b, b 0 2 c tLXl^. ^Jl^ 
^"^mi^^fzc •^•^:3/'sCD^m:^mtLX\t. m^^CDiy^J 

^ >mm^^mi^x^t^=ti^±r^y5m^m^^rz. 50 
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[0 0 8 3] m9(DK^mn^±mm9 1 2.x^^z};^ 
<D^i\m^^m^^rcmmx\ mu9 0 icos±co?s^^ 

mmLtzt:!^. m:k5 0 0 OOe (x;P7.t-^>K) t 
^E^b^it-S^^ SltKI^%*£H9 1 2^£«9 0 1 

[0 0 8 4] mmz^mn^m^^rz:^mm\zxr:>xf^m 

^n-otzo ^-^r^> h 9 0 2 iiUT. AUzSc^^Q. 

1 sv^txtrnm-^ntz^o^^^mLx. ;^7v-h«e 

5 0 0V, *y-Km«0. 0 2 A/ cm' tlT^MU 
fca S<g9 0 1 (JD^^^tlC 1cm' coaSx^T^^^ — ^ 
^«LT. SltKI^^^^S9 1 2;i?^'W^«'&<J:^v^« 

-^x&mzjE^ :t>tmmvx^^^i)^^i)^mi^Lrzo 

5^^v^i7^\t&1R9 0 li:0*^lmmr^i:iTVi^<h::5 
TcDas^t::b;^c^^ :iti\t. ^m^:^^^yi^izxf&m't 
^tzmz. f^'r^^-<Dmm^^it'^^f^\^^fz^x$> 

[0 0 8 5] RMm^%^mm9\2^^m\.u\^^m^ 
\t. iQ6imofsm^x(o^^'r^9'-\zw:m^ritzm. 

0, I'-O. 5mAT. ¥i^0. 15mAT£> 

-otz. f^^i7^—(Dm^t^i cm' x&^ox. :in 

^^¥±^0. IbmA/cm' th^t:Lttn\:^\Zt^^. 

Kmm^^^^m9 1 2^^m\.tzm^\t. lo^mco 
^m^x<D9^v-i^^-\z%\m^rvfzmMm\t. o. o 

2--0. ImAT. ^i^O. 0 5mAT$)o;^Co 

fyrt^. iE^:t>c7)ffi5?gsc^*^i/3JcfSM-r-5::ch7i?^* 

r^-y^;/ h 9 0 2 iS«9 0 1 c^Sggl-^, X/t^;/^i± 

[0 0 8 6] mmm2'} mii\z. :^mmm^m^^tz 

3i5^-^yV^7.nv^^m<om^7r^fo mi 1 (A) 

mmcommmx&K). mii (b) \mi i (a) 

X^^l 1 0 Q(D^\Z\t^ — ^*v hAl 1 0 2 a. ^- 
y^yhB110 2b. — y c 1 1 0 2 c CD 3 

[0 0 8 7] fSMMti^'Tx&^. v^:bt3)^:7x-7.^':> 
>lwfj:oTl^^o SIS 1 1 0 1 t^. 1 1 0 4 it 

j:-3T@^^nTL'^^o »tsi 1 0 i(D±.\z\t. Kmm 

#^^^a 1 1 0 3 0 . Sffi 1 1 0 1 tKMm^^ 
110 3 mUm^^m l .1 O 5 {::J:-::)TlHie 

^n^o -eniij:c>T> fm.<Di^-'&^'Si^^^o\zu 

[0 0 8 8] ffimco/ce^)tc[s^(ct^, ;bv-Kmaa. % 

ci^Ti'^^o &mm(Dtz^(D)^-^\t. ifm.mmx 
\t. mmf&m^nt:>u^^fz^\zmxx\^^t^\^^t^. mum 
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10 0 8 9] ^fc, S^lHlte^Ml 1 0 5^^. iSSSS 

^^mm 110 3 tm^iy-jutomiziix. m^i^-ji 

KMm^n^mmi i o scomi^cD:;^^^?^^. mm. 

[0 0 9 0] Rmm^^±mmi i o a ^^-y^ hm 

') li^LTv:^^. m4\z7jkrRmm^^±mmi i o 
UTt^. 4 0 1 ^^mzmm.zy-)\^ k 4 o 2 a 
tmm.i^-)\^}^4 0 2\:)Tm^nrzmm4o 3 1. mm. 
s^";i/H4 0 2htmm>^-)\^V4o 2 crm^ntzm 20 
^4 0 4tciesbT$)^o ^moi±^\t. •tr>^-4o 

07^^^>^7maS4 0 1 ^^fc;^c#Jc&»^S1S. q&« 
^y/-v^taif 7lcXiKS4 0 li7)N@ 

[0 0 9 1] r^tm:hm\t. m4'v^mo:)§\'(Dmrry5 
{^tm\:^Simtf:f5mz\^t^'::>rz^W(D\^^\zuy). mw 

=b-^tZ):&fp]^fp]<c ^^m^4 0 1 <tLT^^?iViSS^;0^* 

SAU 14Ni, 23Co» 3 C u £0^5i^7j>^ 30 
eT^-^A 1 n i c o 5-^0 . 7C. 0. 3Cr. 6 
W. 0. 3Unti:EcO^^:^^i'V^^^>if7.'T>m^ 

€rH. 0. 9-1 C, lUnt^^fSL^f}^bX^^mmm 
•^.-0. 9C, 35Co, X / 4V^U^(DfSi^ 

i£<DOPm^^. B a F e , 2 Oj 9 Ticifc^F e r r o 
X d u r e 2Ua^m\^^^ tBil^K 
10 0 9 2] ^^SS^JTli. 0. 9C, 35Co, 5C 
r, 4WcD^:y'l:t:^T$>^KSP^*>\KS4 0 1 40 

JbF4 0 2 a, 4 0 2 b, 4 0 2 c tLXlt. ^^^t^ 

m^^tzo 

[0 0 9 3] mi cof^mm^m±mSi 1 1 o 3 ii. k 
smo^^m^^m\^^tzmmx\ mmi 1 0 ioe±t 
(om^=tm\^vrzt:i^. &±2io oe (x;ux7^ . 
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mBo^uvi^mit-^^^t^ EMm^^±mmi i o s 

[0 0 9 4] mmz:^^BM^m\^^tz:^&m\ZJ:^Xfiim 
^n-DtZo h 1 1 0 2 a tbX. A HZ S c 7!?^ 

0. 1 8w t %:^^^i)D$n;^c%0^fi£^b. r^^-y^;^ h 

1 1 0 2b<i:UT, T i ^tct'SL. ^-"fv hi 1 0 

2 c (hUT. A J (CS i :^^0. 2 w t %>0^*^^j!JD$nfc 
O^UJ:-5tT. ^'-y^;/ h 1 1 0 2 bHc75^;^7-K 
mEE5 0 0 V. *y-FmSSO. 02A/cm' {::T^ 
Mbfco S^S 110 1 (D^^h\z 1 c (DmM'f^Cr^ 
^-^^^m\^X. SMmH^^^^Ml 1 0 3:6^^W^«^ 
t t^Vi^l^TS^ tCIE-r :t >/^?5iiJit b T ^ 7&^gri^ ^J|iJ 
^L^co T^>^^H»ffil 1 0 \^r^m\Tnmn\^-^X 
\^^^hZ.^X(Dm'^\Z\^fzii^. rLn\%. ^m^7.ny^ 

\zx^m^^fz^\z. ^^'TC^^-<DW^^m'c-^'±u 

[0 0 9 5] 1103 Lfj:V^« 

-g-t^. 1 oii'PBico^i^^'Tcoxw'T^i^^-tcttaii^nfc 

mSStfili. 0. 0 5-0. ISmAT. ¥1^0. 072 
X\ Z:n\tW^i^O. 0 7 2mA/cm' tl^vZ.tLm 

ctwfct^o KMm^^±^m 110 3 ^mrnvtzm-^ 
\t. I Q6^m(DfSLm^x(Dy'^v^c^^'-\zmm^ntzm 

mmit. 0. 0 2-0. 05mAT, ^i^O. 0 3 4m 

2\z^m'r^^tffix^rz':^t\zt^^, 'T^'r^^-<D 
mmm(Dm.n{mt. ^^^-y m i o 2 b ^mw. 1 1 0 

SSfci: E<Dm^¥^X :Ltt^^:^^\tno'^X^U^^. 

[0 0 9 6] Kmm^^±.mmi 1 0 3^mmhx%. 
y^^'r^^-izmm^titzmMt^Kmm^^^mmi 1 

0 3;0^^*i/=^«^c7)i/2gaT&-5gfi^bTtl. ^- 
M 1 0 2 b 110 1 ^^fiHP^tl%)M®;^^ 

h^o ^-Yv h 1 1 0 2 bcDI^'ittS«c7:)4'iM^Pi— 
Si^±^I7^i:V^fc^s^)^c. Kmm^%±&m \ 1 0 sti?^ 

L-i:im-mm}z\zt^\^^^'^x^if^%mo%mmti:^ -c 
[0 0 9 7] mmm3) m 1 0 \z^^BM^^\.^rz:^/t 

y ^yjm^m\^^Xi'^m LTz^t^^Biy U =i >T F TCDmm 

uE<D-p]myt\zrz\^^Lxmmuff&m^(D^^^AUi 0 0 

\<D±\Z. Tifc^l 0 0 2^J^KJIbT. ^(DJiiC7^;U 
7r7;f/U rr>^^MLT. T F Tc^fI^(iAd7--> 
i^LT7-r^>h* 1 0 0 37^^^^bTl!l 0 (A) Ott 

[0098] SSlOOlch LTt^, ^USE^OTtSS^ 
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m^^F^^'f^o ^fcs Titi^i 0 0 2 ^LTti. mitm 

CVDffi. m£mcVT>m^E^Wi^^Th 0 0-3 0 0 
OA, A^0^tcti2 0 0 0 Ai&/5t£M-r^c 
[0 0 9 9] 7^^>K 1 0 0 S^^gfiX-r-S^i^OT^ 

ffi-^®mCVDffi;^i:^^ffiViTl 00-2000 A, 

^^eqicii? 0 0-1 2 0 0 A^r^MT^. ^m-^titz 

Kl 0 0 3c7??gt-/1i$'-->i^-r§, *^^«^JTt^, :7 
vn,\'m^=\ : 4 0 0(0^mTJi^UfcX>>5"^> 

CF. a:02 (7)2g^:tf;^^j:i:^ffiv^;^c H^-rx^;/5^ 

[0 10 0] 'A{Z. 7-f 1 0 0 3$7^:;I/7tZ 

TS^S^fi^it^T:?^ -^Ot9m7K^Xg^fT'5. 7^ 
)[^y y 7.i^^j:3>^<D7Km^ik^^Ti^i)^f^\^^t. JbD^b 20 
7^;i/7T7.>^Un>4'7:>^e>7K^:^f^^S[tC& 

cn^i»it-r^;t«)ic, 3 5 0-5 0 or, 

4 5 o'ciiTSBtPei, mmnmm.(D^'x^. myKmum^ 

[0 10 1] ^(Dm. 7-1' ^>F 1 0 0 3;i?^B^$nfc 
SSI 0 0 1^. 5 0 0- 8 5 Ot;T4-4 SBtPe^T^S 
ll^f (CTSn^-r^CiitCct 0. 7-f ^>F 1 0 0 3^57 

^mmm-rit. SSi o o 1(^:53?^^ 30 

8 5 ot: 4P#FB^co@t§^s^$itfc7^^, mmi 001 

^■im::ff^7.ua<Dm^\t. eoox:. i2mmmm(o 
mfmSi^^itu\^^t. ssi 0 0 1 cDS^.^^^A.T 

[0 1 0 2], ^fe. *:ffiSAtCJ:^4$r^¥6 - 2 3 2 0 

5 9 . 6-244103. ^MW- 6-2 4 4 1 0 

0 0 1 ^mi^^^m^^t^^it. ^^iTS)^. 40 
[0103] 7<^>Fioo 3<D±\z. ^'-hmmm 

1 0 0 4 ^fSimr^o h^i^M 1 0 0 4 i: LTll, 

^^^\t^m\zm}SL^^o m^mzn. 200-2000 

^ LTtT'^X-^^C VD(CT2 0 0-2 0 0 0 A, ASM 
11^15 0 0- 1 2 0 0 A^^MUTEl 1 0 (B) \Zt^ 

50 
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[0 10 4] ^(D±\z. hmffil 0 0 7 ^m^f^ 
i)^. ;icDy-hmMi 0 0 7 ^7)^^^^^LT^i, 7;i/^- 

[0 10 5] ZCD^^-hm^l 0 0 7 ^Bfi^T^fz^O 

-yy ht^i>mmi 0 0 1 ^M^tzt^iz. m^i 0 0 1 
(DmmizKmm^^^mm^^on^T. ^-^yht^ 

Kmm^^±&m\zx^±'^^U'^^^^*-hmm 
1 0 0 7c7)W4*^M-r^o sitai^^^^g^^?,^^ 

f^lS^ti. SSl 0 0 1±(IT. 200-5000 
Oe (x;l/7.7^^;/ F) tCTi^ J; 5 ?C :WSMiC^i5 0 
0-2 0 0 0 OeTfrofcc mofcditC, ^l>fS£|^ 

[0 10 6] i^'-^y htl^Tlt. AUCO. l-2w 

^5000-12000 A. A^MtCtiS 0 0 0 A(^)jS 
^tl^KT^c T'cC^D, AltCO. 1 — 2wt%(DSc^ 

[0 10 7] ^(Dm. y^h^jvifyy>c-&mtJiy 
9-'>ift$m^m\^^Tmm<Dm\zAi^-->ifhTf- h 

1:<S1 0 0 7 J^y'^>^\t. C 1 2 , B C 

I3, S \ C 1 , <D37i^cD:fy*7s^m^l^rz}^^'<x.y 

^>^iz^^x^ff^rzo 

[0 10 8] y— hm^l 0 0 7>&V7.^(hb 

T. jS^5xio' ' cm" ' tc:;^ci:^J:-5tcx;U- F — 

^^bx. y-x • F u-o 1 0 0 5 ^mm.v. t^ju- f 
-:/tcJ:'3T7^;P7 7X{l:b;^cSl553'^S^a{l:r^;t 

ese)tC4 0-0-8 0 CCtdTtQ^UTgl 1 0 (C) iCT^ct 

xCTfe. KS53^gi^t*)7i^?^cj:i^:/^XvF-7^::^ST 

[0 10 9] -^UT. UPel^^iKl 0 0 S^CVDffifC 
T^i^bT. y-FBJOUiiUm® 1 0 0 9. F 

u-r >:^*3ffib«® 1 0 1 o^mfSLT^o cict. 
F^oaUbSMi 0 0 9, y-;;^- yWiOitivm 
®i 0 1 oti. 7.A>;/^$^ffi^cJ:^^JglSio{^s^^^T'5;^c 

[0 110] f-hmDlhVmm 1 0 0 9. • F 

>^;L^^^i)cJML.;tc r^-y^;/ F7:i^e.SSl 0 0 1 

^^i'. SSI 0 0 i(omm\zKmm^^±mm'^M^ 

^^t^tT, ^-y';/ hT&^bSS 1 0 0 1 IC!&"5^LT< ^lE 
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mm'f)^^^±'r^mm'^. sis i o o i ±.\zx. 200 

-5 0 0 0 Oe (x;l/Xx';/ K) \Zt^^J::vlzL'. A 
SMfCtiS 0 0-2 0 0 0 OeTtfofc» im<Dtzt> 

[0111] ^mS&,mT\t. TFTS:640X480X 

3 9 2 1 , 6 0 om(Dm=F^imvtc. 

g/jvTO. 5 VT^t^fe. ^ntc^tUT. sitsai^^^ 

75^o;^cTFT7:i^*0. 0 0 7 %. V t hCDA'^^^^T!!^^:^ 

^/hTo. 2VT*o;^co mz. KMm^^±mm^m 

7i}^mmz^^hcDT^'Drzo 
[0 112] mmm4) mi oizyjkLtzmmm^cDfp 
mztr-hmmi o o ? (Dum^^m-r^mz. m 

mt. :^V-Km8it0. 0 2 A/cm' T:^y- KSEE 20 
5 0 0 VO^O 1 OW/cm' TfTe>:6^, IE<:^>^R 

mm^^±^m\zx^<&s9V\z. ^^<d^:^^-^)i^-<d 
w.'f'i^^<D§m^mom<rztsbiz:$^^BM^m\^^fz. 

T. AlfCO. l--2v^ t%(DS c^m-^^^fzhO^ 

[0 113] :^ai i:LT. ffi:^©J»TXA'>5'iRS^ 
SiJWI-^c :1I00 1 0 0-1 0 0 0 A^^RMT^^ll. 

(Drnzi owxcm' \zmi^TmK)^f^mvrzo z,(Dm 

:^V-KmEE4 0 0 VT\ *V-FmSS:0^O. 0 1 
3 A/cm' T^tP^^Cc X/t'y^iK»^/jN$< LTfi£M 

-r^iaa^i. K^cDHS^Tt^ftfai o oAt^iE^STfe 

fz. ^rz^mzjz^:^^ ^(DXvtji^^xhmii 0 0 
0Af&mLrz&tT\t:^ny^i\im^jK^< Lxhmm 

[0 114] mm. :^v-Fms. :^V"Kmss. tjv 

m<Dmt)^Ti^irf&mi.rzh(DT$>^. 
[ 0 1 1 5 ] 2 1 LTii. 100-10 

QOACDf^m^lZ. t)V-}'mt}\t~&ZLT. tiy- 

^iCLT. :^3V- Hmi±^4 5 0-3 5 OtCT^fT, 
cD53^;ti V- KSSft^>>c#< LT^MUfcc *y-Kl:iE 
3 0 OV^TXltTs^y ^mmLf^i)^r:>fzfz^\Z. ^± 
^<;^T4 5 0-3 5 0 VcD;^V-KllJElCtfc;0^. JJcH 50 
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\t. n^(DmmX\tmi&l 0 0 A[ii^^gT$,f3. 1 0 0 

A^mx\m^:$imMo^j}Mt^^irifj,'^^'Drzo ^tz^ 

mzJ::h^^^o:>^of^^n'X^m^l 0 0 O A^SiL;^c 

fco 

[0 116] :^mmmx\t. mmmsthttmxt^j: 

5lCTFT^640X480X3C0921, 60 Om<^ 

m'^-^imLtz. mmmsxcDRMmn^^mm^m^^ 
T^-hmsi 0 0 7 (DiSLmmizwm^mt^^i^xtiv 

-KmESOOV. t}V-\^n.m.O. 0 2 A/ cm' T 
^mhrzm^(DTFT0i^mt. mi¥VU:^^-::>rzTFT 

t^o, 0 0 7 %. V tho:>nyy=^i)^m±m4^xo. 2 
vx$>'Drzo :^mi\zx^x^mvrzm^cDTFT(D^ 

mt. iif^UStT&^-pfcTFTTS^ 0. 0 0 8%. Vth 
(D/'^yy^f)m:kM^}^xo. ivx&^Tz. :)5m2\z\z 
^-:>X^m.\^fzm^<OTFT(r>m'&\t. WI^Uf^Tii^ofc: 
TFTt^. 0. 0 0 7 %, V th0?^yy^t^m%m^ 
TO. IVt^-pj^tc 

[0 117] y-^h^gicoctpiz, #tttcas7^cj:s*fj^ 
mm^m^^^^tt^iz. ^^m(oi^m(o:^m\zx. T^ny 
z.t\t. i^tt^n^t^$>^. mz. :^v-Hm:^^-s 

imx^^tzmzmmmw^^-m^^^. 

[0 118] 

t^7.n y ^-^tiXmaV^ \.fz7.n y^mA(D^'&.^s=f'^ 
^^f-fi^lE-i :^>$>^Mt^'< ^>{tl.tz^(D. •^fz\t7s 
n y ^ ^'xmnoSKffl o:>157.if^^ ir >itLtzlE^ :t > 

$1i-T. lE'i:t>\Z^^^;^'-i>^i&mX^^c -^tz. 

^<D7.ny^yim^mmx^^mm^mmi^x^^^. ^ 
^tr. :;^/^yf^-^rixmuitivrz7./^y^mno^'&o:) 

M^^^a^^ CO ^ t» T =b iiS x:^^ ^ o T^KM^^B 
t::, V]M<Dxny^^m^o:>7.nyi^iRm^d^'^<'r^ 

[^HOSmT^cCl^BJ] 

[^ 1 ] :^^m(ommmtj. zt^^vTzm^ 
m 2 ] :^mM(D^^m<D^^ t^mm. . 

[0 4] *:%b^CD^j5S^Jc 
[0 5] *%0JO^JE«. 

[^61 if^mommm. 

[117] *%BJ£^^;®^?IJ, 
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1119] ^^m^mi^tzmmommm. 
mi 0} ^^m^mi^T{^mLtzmm^m'»mm(ox 



[HID ^^^B^^mi^fzmmom 

m^o:)m.m] 

9 0 0 s*rx^ 

9 0 1 s« 

9 0 2 ^-y<> h 

9 0 3 y<;/£>^- 



( 14 ) 

9 0 4 TjsJly^— 

9 0 5 t-;5' 

9 0 6 *^#:>y 

9 0 7 mm^ 

9 0 8 jtSitltili 

9 0 9 ■^^^•yh'>Xy-A 

9 10 

9 11 -Ov^j.^-^ 

9 1 2 SI*aS#^^Sfi 

10 9 1 3 7./1<;/^';tfX 

[^2] 



9-87839 
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[06] 




( 16 ) 



l^mW- 9 - 8 7 8 3 9 




^ 17 ) i|$jg^9 - 8 7 8 3 9 

21/3065 21/302 C 



